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ABSTRACT 

Concentration of PCDD's and PCDF's are compared in liver and fat of nursed 
and not. nursed human infants. It appears that there is placental transport of 
these compounds in humans. However, the amount that is thus transported to 
the foetus is small compared with the amount obtained by nursing. 

INTRODDCTION 

In the environment there are various sources of polychlorinated dlbenzo-

p-dioxins and dibenzofurans (PCDD's and PCDF's). Humans are exposed to these 

substances mainly in food, especially food of animal origin with a high fat 

content (1,2). In the body PCDD's and PCDF's accumulate mainly in fat and, at 

a lower level, in the liver (3). One way to eliminate PCDD's and PCDF's from 

the body is by way of mothers milk. Mothers milk contains considerable 

amounts of the toxic 2,3,7,8-substituted PCDD/PCDF congeners (4). A child 

nursed with mothers milk is exposed to rather high concentrations of dioxins 

and dibenzofurans (5). Little is known about the amount of PCDD's and PCDF's 

that enter the unborn infant by placental transport. In Mamosct monkeys the 

rate of placental transport appears to be very low for the majority of 

2 , 3 , 7,B-substituted congeners (6). 

In this paper we will discuss PCDD/PCDF levels in human infants. Data from 

fat and liver samples of stillborn foetuses and a five-day old child, who was 

* i o MhcM c^fcspondenct should b« •dressed 
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not nursed arc comparcC with data for a child who was nursed for three 

monthr,. Analytical dat.-. for a human placenta will also be discussed. 

MATERIALS AKD METHODS 

Human samples 

Human samples were taken from children who died at the time of birth or 

some timo after, at the academic hospital of the University of Amsterdam 

(AMC) . Liver samples of each infant and tat samples of the nursed and not 

nursed child (H7 and H5) were analysed. A placenta sample was also analysed. 

The samples are listed in table 1. 

Table 1. Human tissue samples used in this work. 

Sample description 

age duration of pregnancy nursing 

H1-H4 31 to 36 weeks 
H5 5 days 3 4 weeks no 
H7 3 months yes 

Placenta normal pregnancy, healthy child. 

Clean-uD and analysis of PCDD's and PCDF's 

The fat and liver samples were freeze-dr 

was added as internal standard. The samples were extracted with toluene for 

24 hours; the clean-up involved GPC treatment and liquid chromatography on 

silicagel/conc. Ĥ SÔ  and basic alumina (7) . The analysis of tho sasples was 

perfomed on GC-MS (VG70 250s, resolution 10.000, temperature programm: 180'C 

2min, 3-C/min to 260"C, 260"C 19min). 

R£00LT8 AND DIBCOBBION 

PCDD's and PCDF's were found, especially the 2,3,7,8-substituted con

geners, in all samples. Table 2 gives the concentrations of the most impor

tant congeners. High concentrations were observed only for several 2,3,7,8-

substituted congeners (especially 2,3,4,7 .B-P^CDF, 1,2,3,4,7,8 and 1,2,3,6,7,-

8-HjCDF, H,CDF, 1, 2, 3, 6, 7 ,8-HjCDD, H,CDD and OCDD). OCDF was on the detection 

level (variable 1 ( fat)-15(1 ivcr)pg) . 2, 3 , 7, 8-T^CDD and some non-toxic con

geners were found in the blank control; this determines the deteccion level 
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of these CTongî hers; Liver contonts of the foetuses and the not-nursed infant 

are low compared to that of the nursed child. 

Table ?.: PCDD and PCDF concentration in liver and adipose tissue of infants 

a n d i n 

C o n g e n e r 

2 37 8-TjCDD 
I2378 -P5CDD 

123478-HjCDQ 
123678-HjCDD 
123789-HjCDD 

1234678-H ,CDD 
OCDD 

2 3 4 7 8 - P 5 C D F 
1 2 3 4 7 8 - H j C D F 
1 2 3 6 7 8 - H j C D F 

1 2 3 3 4 7 8 - H , C D F 

' Mean o f 
N o t n u r s 

a p l a c e n t a . 

C o n c e n t r a t i o n ( p g / g w e t w t ) 

f e t u s 
l i v e r 
( n = 4 ) 

0 . 2 3 
0 . 0 9 
0 . 0 9 
0 . 2 9 
0 . 0 7 
1 . 0 3 
8 . 8 

0 . 1 2 
0 . 1 2 
0 . 1 0 
0 . 1 0 

( H l - 4 ) 

( 0 . 1 6 ) ' 
( 0 . 0 5 ) 
( 0 . 0 2 ) 
( 0 . 2 2 ) 
( 0 . 0 2 ) 
( 0 . 8 7 ) 
( 6 . 4 ) 

( 0 . 0 9 ) 
( 0 . 0 3 ) 
( 0 . 0 4 ) 
( 0 . 0 5 ) 

f o u r s a m p l e s ( 
e d 

i n f a n t ( 

l i v e r 

0 . 0 3 ' 
0 . 0 7 
0 . 0 4 
0 . 1 6 
0 . 0 3 
0 . 2 9 
3 . 8 7 

0 . 1 2 
0 . 0 4 
0 . 0 4 
0 . 0 9 

s t a n d a r d 

H 5 ) ' 

f a t 

3 . 4 ' 
2 . 13 
n . d . 
7 . 0 7 
n . d . 

1 2 . 3 3 
8 7 . 4 0 

5 . 2 0 
n . d . 
n . d . 
l . B O 

d e v i a t 

i n f a n t 

l i v e r 

0 . 2 9 
0 . 5 8 
0 . 4 9 
2 . 7 7 
0 . 5 2 
6 . 8 4 

6 7 . 9 4 

2 . 4 7 
2 . 0 9 
2 . 7 4 
5 . 3 9 

i o n ) 

( H 7 ) ' 

f a t 

3 . 9 8 
6 . 9 3 
3 . 1 8 

2 8 . 9 8 
2 . 9 5 

1 0 . 0 0 
1 0 5 . 1 1 

14.66 
2 .61 
2 .05 
4.43 

P l a c e n t a 

0 .26 
0 . 5 3 
0 . 2 1 
0 .42 
0 .08 
0 .59 
4 .22 

1.01 
0 .17 
0 .12 
0 .18 

Unfortunately, TCDD was also found in the blank control; the absolute 
amount in these samples was very low and matches the cont roi concen 
tration. 

The results indicate that there is a placental transport of PCDD's and 

PCDF's in humans. However, the exposure to PCDD's and PCDF's by way of 

mothers milk is much more important. The same conclusion was drawn from an 

experiment with Marmoset monkeys, where a pregnant female was given a mixture 

of PCDD's and PCDF's (s.c.) and the infants were analysed at birth or after a 

33 day nursing period (6). In that experiment the liver concentrations of 

congeners in the foetuses (not nursed) was about one tenth of the congener 

concentration in adipose tissue of the adult. For 2,3,7,8-T,CDD and 1,2,3,7,8-

P̂ CDD a higher concentration in the foetuses was found. If the human data 

presented here are compared with data for adult fat content of PCDD's and 

PCDF'S (4,8,9), it appears that, in general, the human data match the 

marmoset findings. The presence of TCDD in the blank control makes it 

uncertain if there is also a higher placental transport of TCDD in humans, 

than for the other congeners. 
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The p a t t e r n of t h r prniv =„.< ., 
• s found , K ' ' ' ° ' " " ' " ' ' ^ " " P " = = ' " " '=hes t h a t of whic 
IS lound iQ hum-in n i l k \̂ ,t̂  *\r^^t , ^fiic 
PCDD/Prn>- " • ' > • ' " '^'^ p l a c e n t a t h e amount of 
iLDD/PCDf congene r s <'xcpod t na r r.e .. , 

xcood t n a t of human blood s e v e r a l t i m e s , i n d i c a t i n c ;, 
no<icr.uo . - .ccunulat ,on of t . r.c s u b s t a n c e s . " s e a t i n g a 
CONCLOBION 

The data .nd.cate that placental transport of PCDD's and PCDF's takes 
place >n humans. However, the rate of this 'vertical' . 
compared with exposure by way of moth ' ' ' ^ , ; " " " ' transport is small 
PCDD/PCDF c-on e t • '°'^''- ""^""^tunately, no data for 
PCDD/PCDF concentrations in the tissues of the infants' mothers were 

n 'orth'" "''"^'"^"^^ ^°^^°-^"^ ^^^' preliminary work tissue concentra
tions of the mother will be considered. 
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